Introduction
This report presents the chemical analyses and evaluation of coal samples collected during a mineral-resource survey of the Otter Creek Wilderness, Randolph and Tucker Counties, W. Va.; other topics investigated for this area are reported elsewhere by Warlow OW)} Behum and Mory (in press), and Warlow, Behum, and Mory (in press ). The location of the Otter Creek Wilderness is shown in figure 1 , and the distribution of the coal samples is shown in figure 2. Data in this report describe the quality of near-surface coal samples collected in this area. The coal beds are Pennsylvanian in age ( fig. 3 ) and of medium volatile bituminous rank (Warlow, Behum, and Mory, in press ). Twenty-two channel samples of the full thickness of coal from six coal beds were collected from adits, prospect pits, and outcrops. Many of the sampled coals appeared to be weathered. Locations and descriptions of samples are given in tables 1 and 2. Where necessary, a thickness of at least 1 foot of coal was removed from a coal face before a sample was taken. This outer layer was removed in an attempt to obtain the freshest coal possible.
The analyses performed on these coal samples and some of the analytical methods used are listed in figure 4. The analyses were made in two laboratories: (1) The U.S. Department of Energy laboratories in Pittsburgh, Pa., performed the proximate and ultimate analyses and determined forms of sulfur, heat of combustion, ash-fusion temperatures, and free-swelling indexes; (2) the U.S. Geological Survey (USGS) laboratories in Reston, Va., determined the concentrations of the major-and minor-element oxides and of the trace elements in the high-temperature ash; the USGS laboratories also determined concentrations of trace elements in the coal (fig. 4 ). The methods of collecting the samples and the details of some analytical procedures were described by Swanson and Huffman (1976) , and the procedures and methods of interpretation of data were described by Zubovic and others (1979) . c-s 21  7  8  29  31  51  49  16  17  19  50  66  13  12  24  1  27  28  32  45  47  46   County  Randolph   "  11  11  11  Tucker  11  11  Randolph   11  Tucker  Randolph   11  11  11  "  "   Latitude  385900N  385539N  385539N  385700N  385702N  390150N  390150N  390130N  385820N  385820N  390150N  390300N  385540N  385620N  385700N  385545N  385702N  385702N  385700N  385535N  385535N  385535N   Longitude  794000W  793909W  793909W  793750W  793740W  793710W  793710W  793958W  793800W  793800W   7 93 7 10W  793720W  793910W  793950W  793750W  793955W  793748W  793748W  793750W  794130W  794130W (Zubovic and others, 1979) .
The as-received proximate and ultimate analyses for the Otter Creek samples are compared in table 3a with similar data for 168 coal samples collected from other localities in West Virginia. The geometric means for moisture, ash, and oxygen are higher for the Otter Creek samples than the geometric means for the 168 samples; volatile matter, fixed carbon, hydrogen, carbon, nitrogen, and sulfur are lower in the Otter Creek samples than in the 168 samples (table 3a) .
The geometric means for the heat of combustion are more than 3,000 Btu/lb higher in the 168 samples than in the Otter Creek samples (table 3a) . Additionally, pyritic sulfur and sulfate sulfur are lower by half in the Otter Creek samples, and organic sulfur is about the same in both sets of samples. By contrast, the ash-fusion temperatures are higher for the Otter Creek samples but are within 100°F of the 168 samples. The freeswelling index is three times higher for the 168 samples than for the Otter Creek samples. The data for heat of combustion, oxygen content, and free-swelling index indicate that most of the Otter Creek samples were highly weathered (oxidized). Sample 203819 (WVOC 51) from the C-2 coal zone ( fig. 3 ) has the highest free-swelling index of the 22 samples (table 4) . This sample also has the lowest oxygen content and the highest heat of combustion on a moisture-and ash-free basis. The samples from the C-l coal bed having the highest free-swelling index have the lowest oxygen content. Figure 5 is a graph of the oxygen content in contrast with the heat of combustion of____ samples from the C-l coal bed and the C-2 coal zone, which illustrates an inverse relationship of these properties. Increasing oxygen content (oxidation) correlates with decreasing Btu content. These samples in an unweathered state would probably average between 4 percent and 7 percent oxygen content and would average 14,500 Btu/lb heat of combustion on an ash-and moisture-free basis. The free-swelling indexes would probably exceed 5. Because of this weathering, all the analytical data for the Otter Creek area are biased and are not representative of unweathered coal. Data representative of unweathered coal could have been obtained only by core drilling. Table 3b contains data for the major-and minor-element oxides in the high-temperature ash. The geometric mean for the percent ash is one and one-half times higher for the Otter Creek samples than the geometric mean of 252 other West Virginia samples. The geometric mean of Na20 content is two and one-half times higher for the 252 samples, whereas CaO, MnO, K20, Fe203, and 803 contents are lower for the 252 samples. The other oxides have approximately equal geometric mean contents in the two sets of data.
The geometric means for the trace-element concentrations of the Otter Creek coal samples show a distinctly different distribution when compared to the means for the 252 samples. The mean contents of Se and B are lower in the Otter Creek coal samples (table 3c); the mean contents of all the other trace elements are higher in the Otter Creek samples than in the 252 samples. For example, mean contents of Cd, Cs, Eu, La, Mn, Mo, Nd, Ni, Pb, Sb, Sc, Sm, Tb, V, Y, Yb, and Zn are more than twofold higher in the Otter Creek samples, and the mean contents of other elements are slightly higher than to almost twice as high as contents in the 252 samples. Zubovic (1966) reported that a significant increase in the traceelement content of coal can be caused by weathering. He concluded that weathering (oxidation) of coal produces an increase in oxygen-bearing functional groups that can complex metallic ions in solutions passing through the coal. The fact that the mean contents of 36 of 38 analyzed elements are higher in the Otter Creek coal samples than in the 252 less oxidized coal samples (table 3c) suggests that Zubovic 1 s conclusion is correct and that complexing does take place. The high concentrations of trace elements in the Otter Creek samples (tables 5a, b, and c) may also be a result of migration of fluids carrying these elements through the coal or of the high ash content of the samples, which may have been caused by influxes of detritus into the coal-forming swamp.
Even though the analytical data were derived from weathered samples, they are of some value in determining a minimum coal quality. If, however, unweathered samples could have been collected, the analytical data would have been more relevant in assessing the economic value and environmental and technologic effects of mining this coal. Because the analytical data indicate that the samples may be of minimal quality, environmental and technologic effects of mining and using the coal are not evaluated in this report. 
